Using individual-level data from Household Labor Force Surveys for the period 2009-2015, this paper examines the determinants of underemployment in the sample of wage and salary earners in Turkey. Findings from Probit estimations indicate that the effect of gender on the likelihood of underemployment is not statistically significant, and there is a negative association between educational attainment and the likelihood of underemployment. Within the group of higher educated individuals, there are important differences across fields of study.
Introduction
It is well-documented that gross enrollment ratios in higher education are on the rise in the developing world (Yamada, 2015: 2-3; Yamada & Lavado & Martinez, 2015: 11-12) . Despite the increase in the supply of university graduates, in many countries, employers report that they face obstacles to finding skilled workers. According to a survey conducted by McKinsey consultancy in 2012 in a sample of nine countries including Turkey, 43 percent of the employers report that lack of skills is a problem for filling entry-level vacancies; and only 50 percent of the surveyed youth believe that getting post-secondary education improved their employment opportunities 3 . These shares are 56 percent for the employers and 46 percent for the youth in the Turkish sample. The share of 25-34-year-olds holding a university diploma more than tripled from 8.8 percent to 27.5 percent between 2000 in Turkey (OECD, 2016 4 . Together with the persistently high unemployment rates of university graduates, this is indicative of significant mismatches between the skills gained during university education and those required by employers in the labor market.
There has been a growing emphasis on the labor market outcomes of the youth in the aftermath of the global financial crisis of [2008] [2009] . Much of the emphasis was on unemployment and inactivity, as unprecedented shares of the youth became either jobless or withdrew from the labor force. Although underemployment has received much less attention than unemployment, it is an important signal of the actual labor slack in the economy. Underemployment is also considered as hidden unemployment as it takes the form of subsistence agriculture, and irregular or casual employment in the informal sector in economies characterized by a lack of effective social safety net (Rutkowski, 2006: 20) .
Underemployment is a multidimensional and complex construct. As such, it has been studied by researchers from various disciplines such as economics, management, sociology, and psychology 5 . Despite the multiplicity of definitions, all studies share the common aspect of underemployment reflecting a substandard job by some standard. This paper adopts the definitions of underemployment with regard to hours worked and inadequacy. According to the guidelines adopted at the 16 th International Conference of Labour Statisticians in 1998, there are two forms of underemployment. Time-related underemployment refers to situations when persons employed in the reference week work less than a threshold number of hours in total, and are willing to work for more hours, and available to do so. Employed individuals not covered under time-related underemployment are taken to be in inadequate Tunali (2003) . 5 See McKee-Ryan and Harvey (2011) for a comprehensive review that builds on the work of Feldman (1996) . employment if they report that they looked for a job in the last four weeks and that they are available to start working if a job is found. This definition of underemployment includes employed individuals that are willing to switch jobs for reasons that constrain their capacities and well-being, and are available to do so (ILO, 1998) .
Using individual-level data from the Household Labor Force Surveys for the 2009-2015 period, this paper aims to investigate the determinants of the likelihood of being underemployed for the wage and salary earners in Turkey. Considering the different labor market behavior of men and women, separate analyses are conducted for men and women. Findings indicate that underemployment is negatively associated with educational attainment and firm size. Results also show that there is a roughly inverse-U relationship between age and the likelihood of being underemployed. Among the higher educated, underemployment is far less likely for some majors such as veterinary, health, and social and behavioral sciences relative to the base category of agriculture, forestry and fishery.
The rest of this paper is organized as follows. Section 2 provides a brief review of the related literature. Section 3 describes the data set and the empirical methodology. Section 4 presents the findings, and Section 5 discusses the policy implications and avenues for future research.
Related Research
There is an extensive literature on the adverse effects of underemployment on earnings and well-being in developed countries. Angrave and Charlwood (2015) find that a mismatch between desired and actual working hours lowers well-being in the UK. Bell and Blanchflower (2013) document a negative link between underemployment and life satisfaction for the UK. Wilkins (2007) and Wooden, Warren and Drago (2009) find similar results for Australia. Wunder and Heineck (2013) investigate the detrimental effects of working time mismatches on well-being in Germany and find that the negative impact of underemployment is stronger than that of overemployment. Findings in the work of Wunder and Heineck (2013) also indicate that there are spillovers from the partner's working time mismatch, in the sense that one's well-being is lower if his or her partner is underemployed.
Underemployment in the Turkish labor market is much less studied. Using data from Turkish Household Labor Force Surveys for the years 2000 , Taşçı (2006 examines the determinants of underemployment and finds that there is a negative relationship between education and the likelihood of being underemployed. Findings are also indicative of an inverse-U relationship between age and underemployment. Using more recent data for the period 2006 -2008 , Taşçı and Darıcı (2010 find that age, gender, marital status, and education are important factors. Their findings show that women and married individuals are significantly more likely to be underemployed. Consistent with the results in the paper by Taşçı (2006) , their results are suggestive of an inverse-U relationship between age and the probability of underemployment. Kumaş and Çağlar (2011) study the determinants of underemployment in Turkey using data from 2009 Household Labor Force Survey. By separately estimating the likelihood of time related and inadequate underemployment, the authors find that individuals aged 15-24 and those with higher levels of education are more likely to be in time related and inadequate underemployment. This paper is also related with a strand of literature that focuses on the underemployment of university graduates -the so-called "graduate underemployment". The underemployment of the graduates received much attention from researchers and the media as it became more widespread in developed countries after the global financial crisis (Abel & Deitz, 2016; Chevalier & Lindley, 2009; Green & Zhu, 2010) . Several papers study this concept under the topic of overeducation which occurs when an individual possesses a higher level of education or more qualifications than is required to do his or her job. Overeducation may be viewed as one of the potential sources of underemployment (Yamada, 2015) . Theoretically, overeducation can be explained by several frameworks 6 . According to Search Models, overeducation may be an outcome of incomplete information and be of limited duration (Mortensen, 1986) . Career Mobility Theory (Sicherman & Galor, 1990) postulates that highly educated workers accept jobs for which they are overeducated with the aim of accumulating of human capital through experience and training. Accordingly, this model predicts a higher probability of promotion for the overeducated individuals. Therefore, overeducation is viewed as a temporary stage for accumulating human capital as younger workers use these jobs as stepping stones to better ones. The Job Competition Theory (Thurow, 1975) provides an explanation for overeducation by modeling a labor market characterized by workers competing for jobs. In this model, workers queue for jobs, and a worker's place in the queue depends on his or her relative training costs. A higher educated worker requires less training. Therefore, there is an incentive for a worker to overinvest in education to be ahead of other workers in the queue for a job. The Signaling Theory (Spence, 1973 ) considers a labor market characterized by imperfect information, and hence views education as a signal of ability. In this framework, education serves as a screening device for the employers. Consequently, workers aim to increase their chances of employment by acquiring more of the signal. If the educational requirements of the jobs remain constant, this leads to a rise in the educational attainment of the labor force relative what the jobs require.
In contrast with the stepping stone hypothesis of the Career Mobility Theory, a number of empirical studies find that overeducation is a persistent phenomenon (Baert & Cockx & Verhaest, 2012 for Belgium; Clark & Joubert & Maurel, 2014 for the US; Mosca & Wright, 2011 for the UK). Also, some studies document that overeducation is associated with wage penalties and lower job satisfaction. Battu, Belfield, & Sloane (2000) find that overeducation has negative effects on earnings and job satisfaction and that these effects are stronger for women. Caroleo and Pastore (2013) identify wage penalties associated with overeducation for university graduates in Italy. They also examine the determinants of overeducation and conclude that socioeconomic background and the field of study are important factors. Most arts and social sciences degrees are found to be associated with an educational mismatch. Green and Henseke (2016) measure underemployment using an index of graduate jobs, and their results confirm that underemployment is associated with lower job satisfaction and earnings in the sample of 21 countries. Findings in the work of Green and Henseke (2016) also show that the incidence of graduate underemployment is related with aggregate supply-demand imbalance rather than skills matching inefficiencies such as labor market flexibility.
Recently, there has been a shift from overeducation to skills mismatches. Empirical work in this line of research is based on the view that measures of overeducation may not reflect fully the extent to which a worker's skills are being utilized. Despite excess qualifications, some workers may lack some of the skills relevant to the job. Accordingly, Green and McIntosh (2007) consider two theories of overqualification. The first one is mismatch whereby workers do not find the jobs that are most suitable for their skills. In this view, the mismatch is an outcome of imperfect information or labor market rigidities. The second theory is based on worker heterogeneity whereby workers with the same qualifications differ with respect to skill levels. Findings in the work of Green and McIntosh (2007) suggest that for the UK, both theories are valid in particular situations. Their findings indicate that overqualification (under-qualification) reduces (increases) earnings relative to individuals with the same observable characteristics that are in jobs suitable to their qualifications. Along similar lines, Green and Zhu (2010) distinguish between overqualification and underutilization of skills and attribute the rising dispersion in the returns to university education in the UK to the increase in overqualification. Also, by distinguishing between skill mismatches and overqualification, Budría and Moro-Egido (2014) identify wage penalties for both groups in a sample of male workers from 12 European countries.
Data and Empirical Methodology
This paper uses individual-level data from Turkish Household Labor Force Surveys (HLFS) collected by Turk Stat (TÜİK) for the period 2009 (TÜİK, 2009 , 2010 , 2011 , 2012 , 2013 , 2014 . These surveys are cross-sections with a rotating panel component and are designed to be nationally representative. Each year about 150,000 households participate in the survey. The sample period for this study is taken to start with 2009 when the survey questionnaire was revised to provide accurate measures of underemployment. Along with information on age, gender, marital status, and educational attainment, the survey collects information on employment status, and the labor market history of the employed; and unemployment duration and job search methods of the unemployed. Of particular interest for this study is the question of hours worked by the employed individuals on the main job and the additional job, if any. The questionnaire also asks employed individuals if they have used any search channels to find another job in the last four weeks; and if they are willing to start in two weeks if a new job is found. The answers to these questions identify the individuals in time-related underemployment. According to TÜİK, employed individuals who worked less than 40 hours in total (in main job and additional job/s) in the reference week and who were willing to work additional hours and were available to do so are in time-related underemployment. Employed individuals not covered under time-related underemployment are identified as inadequately employed if they report having searched for a job in the last four weeks, and they are available to start working if a job is found. This definition of underemployment takes into account the mismatches between jobs and workers for reasons other than hours workers are willing to supply 7 .
The HLFS questionnaire also collects information on the fields of study for the technical high school graduates and higher educated individuals. The fields of study are available in 21 categories. The survey questionnaire groups the individuals with a two or three-year degree from higher education institutions together with those holding an undergraduate or a graduate degree. The sample is restricted to wage and salary employed individuals that are aged between 15 and 64 years. Those that are attending school at the time of the survey are excluded from the sample to avoid confusion whether an individual's labor market behavior is affected by his or her schooling decision. This yields a working sample of 613,111 observations with a complete set of covariates.
A person is considered as underemployed if s/he is in either time-related underemployment or inadequate employment. The share of underemployed in total employment gives the rate of underemployment. Figure 1 presents the trends in underemployment of men and women in the sample of all employed and of only the wage and salary employed. In addition to those in wage and salary employment, total employment consists of individuals that are employers, self-employed and unpaid family workers. Figure  1 shows that underemployment is much less prevalent among the wage and salary earners than in other employment states. The underemployment rates of men and women fell across both groups. While the underemployment rate of men declined from 5.4 percent in 2009 to 4.2 percent in 2015, that of women dropped from 4.2 percent to 3.2 percent over the same period. Among the wage and salary employed, the underemployment rates of men and women exhibit similar patterns. As of 2015, the underemployment rates of wage and salary employed men and women stand at about 1.5 percent. Table 1 shows the composition of employment and underemployment among the wage and salary earners with respect to gender, age, and education. Women constitute about 25 percent of both the employed and the underemployed. While the largest groups among the employed are those aged 30-34 and 35-39, the smallest groups are those aged 55-59 and 60-64. The age composition of the underemployed is similar. Underemployed individuals appear to be less educated, on average, than the employed. About 51.5 percent of the employed have less than high school education, and this is about 66.5 percent among the underemployed. While primary school graduates are overrepresented in underemployment (43.3 percent), those with a high school or higher education have disproportionately lower shares in underemployment. The table reveals some interesting patterns by gender. The employed women, on average, tend to be younger and better educated than employed men. While about 28.3 percent of employed men are younger than 30 years old, this is 33.5 percent for women. About 21 percent of employed men have a degree from a higher education institution, and this is 28 percent for women. While about 15 percent of underemployed men have a degree from a higher education institution, this share is 39 percent among the underemployed women. This may be a sign of the difficulties higher educated women face in finding jobs that match their education or skills in the labor market. Table 2 displays the composition of the employed and the underemployed among the higher educated individuals by their fields of study. The largest three groups among the employed are business and administration, teacher training and education sciences, and engineering and engineering trades with shares 23.3 percent, 19.9 percent, and 9.3 percent, respectively. Within the underemployed, the share of business and administration graduates is 12.5 percent; and that of teacher training and education sciences graduates is 43.7 percent. Also noteworthy is that humanities majors are overrepresented in the pool of underemployed. While only 5.9 percent of employed individuals are humanities majors, they constitute about 11.2 percent of the underemployed. The fact that graduates of teacher training and education sciences and humanities fields are substantially overrepresented in underemployment may be an indication of mismatches between demand and supply in the labor market. Following Taşçı and Darıcı (2010) , the probability of being underemployed will be estimated using the following Probit model with a latent variable y* that represents the propensity of being underemployed for individual i: * = ′ + , ∼ (0,1), = 1 * > 0, and = 0 * ≤ 0
where is the binary outcome variable; and xi is a vector of covariates that are expected to influence the likelihood of underemployment such as age, gender, marital status, education, The field of study is also included in the estimation for the higher educated sample. To control for differences in the urban and rural labor markets, a binary variable will be used in separate estimations using the sample between 2009-2012 8 .
The binary outcome variable yi equals one if individual i is observed in underemployment and zero otherwise. Assuming that the error term is independent of and follows the standard normal distribution, the probability of underemployment is given by ( = 1| ) = Φ( ′ ) where Φ(. )is the standard normal cumulative distribution.
As is well known, the coefficients of the Probit model are not readily interpretable as the impact of right-hand side variables on the probability of the outcome variable as they belong to the latent model. The impact of a continuous control variable, , on the probability of ( = 1| = ) is given by the following formula:
where φ(. ) is the standard normal density.
The marginal effects depend on the values of the control variables at which they are evaluated. Therefore, this paper will report the average marginal effects. The average marginal effect of xk, , is calculated as follows:
where the summation is over the n individuals in the sample. For a dummy variable, the marginal effect is the difference between the two probabilities evaluated at the two values of the dummy variable. For a dummy variable, the average marginal effect is as follows:
8 According to TÜİK's classifications, urban 
Separate analyses will be made for men and women on the basis that the labor market behavior of men and women are likely to be quite distinct. Table 3 presents the average marginal effects from estimating the set of equations using maximum likelihood. Column (1) shows the results for the total sample controlling for age, gender, marital status, education, and firm size. The region of residence at the NUTS2 level and year dummies are also controlled for. Consistent with the inverse-U shaped effect of age found in the papers by Taşçı (2006) and Taşçı and Darıcı (2010) , the magnitude of the average marginal effects of the age variables initially rise and then decline after the age of 40-44. The average marginal effect of the female dummy is not statistically significant. Results also show that the likelihood of underemployment falls with educational attainment. Individuals with vocational or technical high school education are, on average, 1.3 percentage points less likely to be underemployed relative to those with no education. Findings also indicate that individuals that work in larger firms are less likely to be underemployed relative those working in firms with 10 or fewer employees. Column (2) presents the results from controlling for the urban-rural residence of individuals. This estimation is based on the observations coming from the survey years between 2009 and 2012. Contrary to the results in the work of Taşçı (2006) and Taşçı and Darıcı (2010) , the average marginal effect of the urban dummy is negative indicating a negative association between living in an urban area and the likelihood of being underemployed. This discrepancy may be an artifact of the differences in the composition of the samples. The sample used in Taşçı and Darıcı (2010) includes individuals across all employment statuses and as shown in the previous section, the underemployment rates of wage and salary earners are lower than those in other employment states. The average marginal effects of the other variables except gender remain largely the same as in Column (1). Columns (3) and (4) present the average marginal effects from the Probit estimations separately for women and men, respectively. While the results are qualitatively the similar across the two samples, the average marginal effects of education and firm size seem to be stronger for men than for women. As for the impact of age, women aged 60-64 years are on average 1 percentage point less likely to be underemployed relative to those aged 15-19 years. Table 4 displays the average marginal effects controlling for the field of study in higher education. The average marginal effects of the age groups are not statistically significant. Women and married people are significantly less likely to be underemployed. Although the average marginal effects of the gender and married dummies are statistically significant, their magnitudes are rather small (0.2 and 0.6 percentage points, respectively). Examination of the average marginal effects of the fields of the study reveals that relative to the base category of agriculture, forestry and fishery fields, individuals with degrees from all other fields are significantly less likely to be underemployed. The fields of study with the largest marginal effects are veterinary, health and social and behavioral sciences.
Main Findings

Conclusion
This paper investigates the determinants of underemployment for the wage and salary employed individuals in Turkey. Findings indicate that there is a negative association between education and the likelihood of underemployment, and this is stronger for men. In contrast with expectations, gender is not a significant factor in explaining the likelihood of underemployment. Individuals working in larger firms are less likely to be underemployed.
Analyses also provide interesting insights into the determinants of underemployment among the higher educated individuals by taking into account their fields of study. First, findings imply that age is not a significant factor in explaining the likelihood of underemployment. Second, among the higher educated individuals, women and married individuals are significantly less likely to be underemployed although the magnitude of this effect is small. Third, relative to the agriculture, forestry and fishery majors, individuals with veterinary, health, and social and behavioral science degrees are significantly less likely to be underemployed.
The detrimental effects of underemployment on earnings and life satisfaction are well-documented in the literature. These topics have been underexplored in Turkey, and therefore constitute important avenues for future research. Considering the effort and resources allocated to the preparations for university admissions process in Turkey, the relationship between the fields of study in higher education and subsequent labor market outcomes is certainly worth further investigation.
